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The Regional Meeting on Cholera and Diarrhoeal Diseases was opened under the 

chairmanship of Dr M.O. Shoib, Director, Progralllllle Management, on behall of 

Dr A.ll, Taba, Wl-10 Director, tMR. 

The problem ol cholera and diarrhoeal diseases in general has been assuming 

greater importance in the last few years because of the persistence of these in1ectiuns 

and the difficulties encountered in their control. 

In tnis Region, the problem, particularly its international aspects, was 

discussed last September in the Meeting of the Directors of Preventive Medicine of 

the Arao countries. This was again discussed in October 1977 during the 27th Session 

of the Regional Committee in Kuwait and recommendations were made concerning the 

measures to be taken to prevent the spread of cholera through international buundaries, 

and the Regional Office was given a specific mandate to assist Member States of the 

Region in the formulation of a unified health policy to curb the present cholera 

outbreaks and to prevent further episodes. 

On the global scene, the Thirty-first World Health Assembly in May 1978 passed 

a resolution urging Member States to identify diarrhoeal diseases as a major pri,rity 

area for action and to apply known effective measures for the management and control 

of diarrhoeal diseases in the primary care context. The Assembly also requested the 

Director-General to promote technical co-operation among Member States in the 

formulation, implementation and evaluation of the programme and in the training of 

workers at different levels, and called upon other international organizations such 

as UNDP, IilRD and UNFPA, to support the programme as already done by UNICEF. 

The Governments of the United Kingdom and Kuwait have already contributed 

financially to the effort and it is expected that other Governments wil 1 fol low suit 

and provide further support to allow the programme to expand. 

The problem of diarrhoeal diseases requires a multi-disciplinary approach and 

authorities other than health are to be involved. There is therefore a need to 

disseminate knowledge to other related sectors of the Governments and particularly 

to those responsible for overall socio-economic planning and development so that due 

priority is accorded to the related areas of water supply and environmental sanitation. 
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The countries of the Region, aware of the priority of the problem, are placing 

on the experts the important task of defining the problem and of planning and 

coordinating a unified policy of control. 

II NOMINATION OF OFFICERS 

Dr A.M. El Akkad, Under-Secretary of State for the Preventive Sector, Ministry 

of Health, Cairo, Egypt; Dr S. Ourshano, Department of Malaria Eradication and 

Communicable Diseases Control, Ministry of Health and Welfare, Teheran, Iran; 

Dr s. Al Subaihi, Director of Preventive Medicine, Ministry of Health, Amman, Jorcan; 

Dr S. Bokhari, Professor of Bacteriology, Bacteriologist, Punjab Government, Institute 

of Hygiene and Preventive Medicine, Lahore, Pakistan; and Dr H.S. El Dabbagh, Director

General of Preventive Medicine, Ministry of Public Health, �iyad, Saudi Arabia, were 

nominated as alternate daily Chairmen for the five days of the Meeting; Dr Bokhari 

was nominated Rapporteur to be assisted by the Secretariat. 

III ADOPTION OF THE AGENDA 

The Agenda was unanimously adopted. 

IV REVIEW OF Tllli PROBLEM OF DIARRHOEAL DISEASES IN THE REGION 

No doubt diarrhoeal diseases represent a highly important problem in the Eastern 

Mediterranean Region. This fact is also evidenced by the interest shown by all 

national health authorities and international health organizations as well as bilateral 

and non-governmental organizations involved in health work. This Meeting, which 

followed the Meeting of the International Epidemiological Association (IEA) held a 

few days earlier in Alexandria, is a case in point. The Meeting of the Directors of 

Preventive Medicine of the Arab countries (Septemer 1977) and the Technical Session 

held during the Twenty-Seventh Session of the Regional Committee for the Eastern 

Mediterranean in Kuwait (October 1977), initiated close regional collaboration in 

this important field which is now being followed up with due emphasis on the overall 

comprehensive problem of diarrhoeal diseases. 
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In the past, cholera received most of the attention amongst this group of 

diseases but our present knowledge indicates that we have now effective tools to 

control the spread of cholera epidemics and limit its mortality to less than 

1 per cent. On the other hand, other diarrhoeal diseases, particularly those of 

infancy and childhood cause a higher mortality and morbidity and deserve greater 

attention. As an example, infantile gastroenteritis, shigella and enteric fevers 

come higher in the list than cholera as causes of mortality and morbidity. Although 

these diseases can be controlled, very few countries have developed an effective and 

comprehensive control programme against diarrhoeal diseases. 

Diarrhoeal diseases are prevalent mostly throughout the year, Ln urban as well 

as in rural areas of our Region, with some seasonal variations. They affect all age 

groups, males and females, although the burden falls particularly on infants and 

children, the sick and the aged. 

Out of eleven million children born each year in this Region, one and a half 

million die before the age of one year and a further half million between one and 

five years. 

A rough analysis of available data shows that diarrhoeal diseases are the cause 

of 30 - 45 per cent of the total deaths under five years of age; this amounts to 

600 000 - 900 000 deaths every year. Diarrhoeal diseases are the number one cause 

of death in this age group; they also cause 15 - 20 per cent of the deaths in all 

age groups. 

Agents of major importance are bacteria such as Salmonellae including :.;. tJ;I1W-, 

sn.igellae, Escherichia coii, Vibrio cholerae, staphylococci and Clostridiwn per;i"':ngens; 

viruses such as enteroviruses of the rotavirus and parvovirus groups and parasites 

such as amoebae and giardia. 

The chain of transmission in diarrhoeal diseases is faecal-oral contamination 

involving primarily excreta, water, foods, hands, and secondarily, soil, insects and 

fomites. This chain has to be broken in order to control any of the diarrhoeal 

diseases. New cases, chronic cases and carriers maintain the chain of transmission. 

It is rather disappointing to note from the World Health Statistics Report that 

there has been particularly no increase in the percentage of urban populations served 

by safe water supply between 1970 and 1975 in the Region. Fifty-two per cent of the 

urban population in the Region (68 million) had access to piped water supply through 
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house connections. The percentage increases to 80 per cent if services through 

water standposts are included. In rural areas only 16 per cent had access to safe 

water in 1975 (30 million). 

The same can be said in respect of excreta disposal; no increase in populations 

covered from 1970 to 1975. Only sixty-three per cent of the urban and 14 per cent 

of the rural populations have such facilities. 

Food hygiene and personal hygiene are generally poor in most countries of the 

kegion. This is determined by socio-economic standards. Here, education and organized 

conununity efforts are known to yield positive results. 

A collaborative effort among different Member States of the Region involving 

the following broad areas should be made: 

formulating a regional plan to prevent the spread of cholera by breaking the 

chain of enteric disease transmission 

promoting the establishment of epidemiological surveillance at country and 

regional levels 

promoting the development of laboratory facilities using standardized techniques 

promoting the use of oral rehydration 

the organization of emergency services in case of epidemics. 

1he implementation of such a programme will_ require additional funds for overall 

general support. This is necessary to cover the costs of short-term consultants, 

some essential supplies and equipment as well as fellowships, training courses, 

meetings, seminars as well as research, under the three principal programmes shown 

below. 

A rough estimate and breakdown of the annual costs for the period 1978 - 1981 is: 

Support to Services 

Training 

Research 

TOTAL 

$ 195 000 

85 000 

70 000 

$ 350 000 
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.Costs at country level cannot be estimated at present as they depend on the s ize 

of the problem and the s tatus of development of health services in each country; 

however they would be much more substantial. 

It is therefore essential for the success of such an important programme that 

effective collaboration be achieved between countries of the Region in covering its 

costs through voluntary contributions. Other potential sources of support are the 

United Nations Children's Fund (UNICEF), the United Nations Development Programme 

(UNDP), the International Bank for Reconstruction and Development (IBRD), and the 

United Nations Fund for Population Activities (UNFPA). 

V K�VlEW OF THE PROBLEM OF THE PRESENT SITUATION IN �!EMBER CO UNTRIES 

1. � 

Diarrhoeal diseases in Egypt represent a serious public health problem. 111ey 

form the most conunon cause of death in children under three years of age, as shown 

in the following tables : 

Percentage distribution of major causes of death in infants (1973) 

Gastroenteritis 43% 

Comr.1unicatile di.,eases, mainly respiratory 30% 

Prematurity 11% 

Congenital malformations 3% 

Other causes 13% 

100% 

Even in the total population, diseases of the digestive system represent a high 

percentage of major causes of death in Egypt: 

Diseases of 

�enility and 

Diseas es of 

Diseases of 

Other caus es 

digestive system 

i 11-defined causes 

respiratory system 

circulatory s ystem 

30% 

20.60% 

18.677. 

12.37% 

18.31% 

100% 
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l:.pidemiological studies prove that, in general, there are four at acks of acute 

diarrhoea per child per year during the period from 6 to 36 months of ag�. 

The following are the disposing factors closely associated with the occurrence 

of acute diarrhoeal diseases in Egypt: 

Poor sanitation 

Malnutrition 

Unhygienic habits and early bottle-feeding 

Infectious diseases 

Prevention and control 

The following measun�s ;re being adopted: 

(a) Environmental sanitation - water supply 

food control legislation 
"(. 

- sanitary sewage disposal'° 

(b) Nutrition nutritional surveillance 

nutritional education 

(c) Compulsory vaccinati0n programme 

(d) Oral rehydration programme 

(e) Network of basic health units. 

Prevention and control of cholera 

The following measures are adopted: 

(a) Environmental sanitation 

(b) Training of staff for surveillance 

(c) Laboratory facilities 

(d) Vaccination against cholera applied as mass vaccination before outbreaks 

(e) Health education 

(f) Mass chemotherapy for contacts, carriers and people from endemic areas 

2. Iran 

Diarrhoeal diseases constitute the second most prevalent diseases in the country. 

In 1973, a situation analysis showed that the incidence of diarrhoea was 22.2 per cent 

1n the O - 5 years age group and 14 per cent in all age groups. 
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.To prevent diarrhoeal diseases including cholera, the Ministry of Health and 

welfare has two programmes: 

(a) long-term programme· and 

(b) short-term prograrrme 

(a) Long-term programme 

to supply safe water to ali rural areas 

- waste dispo�al si�tem 

health education 

covering all the country b:r_ health f,:i.cilities network 

(b) ::inort-term prograrrm.e 

early diagnosis of cho.lera by establishment of laboratories in all provinces 

supp�rted by a reference laboratory in the capital. 

notification of cases 

isolation of cases and treatment 

chemoprophylaxis only for close contacts. 

Mas s vaccination is not done anywhere, but vaccination is still given to those 

who demand it. 

The final solution to control diseases, especially diarrhoeal diseas es in rural 

areas, will be achieved through coverage of the country by the network of health 

nouses and by using oral rehydration salts (O RS) at rural level by the auxiliary 

health workers, which will reduce the cases of diarrhoea requiring hospitalization. 

3. Jordan 

Enteritis, typhoid fev�r, ,dysentery and infectious hepatitis are prevalent 1n 

Jordan. The Minis try of Health's policy regarding cholera is as follows: 

No mas s vaccination is done. 

Cl1emoprophylaxis 1s restricted to close contacts. 

No international certificate of vaccination against cholera is required from 

arrivals from infected countries. 

No restriction is made on food importation from infected countries except on 

unpasteurized and uncanned milk, milk products and fish. 
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- Pilgrims arriving from infected countries, on their way to Saudi Arabia, are not 

allowed to enter the cities or camp near water supplies. 

J:.arly and correct notification to WHO and all n�ighbouring countries. 

Two cholera epidemics had occurred recently, i -�. in 1976 with 152 cases and 

in 1977 with 427 cases and one death only. 1he ratio of carriers to cases was l 

The two epidemics were due to Vib'l'io cholerae biotype El Tor, S4;!rotype Ogawa. 

4. Savdi Arabia 

111e enteric communicable diseases encountered in Saudi Arabia are caused by 

1:,.ao�i, salmonella, shigella, staphylococci, enteroviruses and 1:,rzt. histolytiaa. 

: 1. 

Uuring the last five years, there were three localized outbrea�s due to cholera: 

(a) December 1�74 - February 1975 in the Western Region: 1 159 cases with 126 deaths 

(b) 1976 in Hofuf: 163 cases with one death 

(c) 1977 in Kaiber, Nedina: 86 cases with no deaths. 

Strict control measures are taken during the Kaj pilgrimag� such as: 

- sanitary measures: - safe water supply 

- food control 

- excreta alsposal 

- fly control 

- nealth education with detailed coverage of the following aspects: 

- how to preserve food 

- how to prevent hyperpyrexia and heat exhaustion 

- personal hygiene and cleanlinesis 

availability of medical services such as rehydration centres 

quarantine 

continuous surveillance 

There is close co-operation between vi;irious Ministries in the form of a Board 

of Environmental Health for the control and guidance of all the Haj requirements. 

5. Pakistan 

(a) Causes of diarrhoeal diseases 

The identified causes of diarrhoeal diseases a�d gastroenteritis in adults 

are the following: 
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- Various species of shigella. These in order of prevalence are: 

Shigella fl,exnel'i, _Shigel,l,a ·shigae, ShigeUa boydi and ShigeUa sonnei. 

tnteropathogenic Staf..;n:1 loo,occ:u,$ P.i1or.;enes. 

Various species of salmonella. 

- .C:nteropathogenic 8scner-ichia coU. 

Vil)rio choleroe in the form of outbreaks which occurred 1n the years 195 8, 1960, 

1 965 , 1967, 1968, 1969, 1970 and 1977. 

(b) The. causative• prganisms in infants and children are the following: 

enteropathogenic Esoherichia co7-i; 

- various species of shigella; 

- various specAe� .of s.almonella; 

enteropathogenic Staphylococcus pyogenes; 

Vibrio cholerae in the form of epidemics mentioned above. 

(c) Incidence of enteric fevers, dysentery and cholera in Pakistan 

No national'figures lire available. A survey based on recall history in 

Ferozewella and Gajjamatta villages revJaled that diarrhoeal diseases contributed 

to 80 per cent' of'·mbtbidity and' mottallty amongst all combined causes. In the years 

1974 - 1975' the' following �as the 'incidence of diarrhoeal diseases, gastroenteritis 

and enteric fevers: 

Children O ...;  ·4 years 

- Children above 4 years and· adults 

(d) Cholera outbreaks 

30.3% 

10.2% 

Class.ic cholera ou�.breaks,.�ccurred in 1947, 1948, 1949, 1960 and 1968. E l  Tor 

cholera, serotype Ogawa, outbr.eaks .star,ted in 1964 in Lalyari area in Karachi and 

spread north, along the rai�r-0ad. They occurred practically every year. The last 

outbreak occurred in 1977. A possible endemic area is the Lalyari area of Karachi. 

However, Lahore, Multan, and Sialkot should be investigated for endemicity. 

A survey of stools among healthy contacts in Kasur jail during an eµidemic 

outbreak rn 1977 indicated that 3 .8 · per cent of the inmates of the barracks were 

earners of Vibrio cholerae biotype El Tor serotype Ogawa. It was found during the 

1968 epidemic that 25' per cent· of the patients were harbouring organisms resistant 

to tetracycline and that 22 per cent sensitive strains became resistant to tetracycline 

during treatment. 
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(e) Factors responsible for persistence of_jl.arrhoeal dis8J!_� 
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These are determined by poor environmental cQnditions (water supply, sewerage 

and garbage disposal). Surveillance operations are lac�ing because pf lack of 

public health laboratories in the provinces. 

(f) Future plans 

A cholera and diarrhoeal diseases control programme can be instituted under the 

communicable diseases control nroQramme, 

VI POTENTIAL FOR THE CONTROL OF DIARRHOEAL DISEAS�S WITH VACCINES AND BY 

CHEMOPROPHYLAX1S 

lo Cholera vaccines 

Vaccines that are currently available cannot be relied on for the control of 

cholera. Although moderate levels of protection have been observed in some field 

trials of cholera vaccines, their effectiveness has not been substantiated in 

epidemic control. The disparity between results of some field trials and their 

disappointing applied use is due �o several reasons: 

(a) there is a wide variation in potency of vaccines produc�d by different 

manufacturers and even lot-to-lot variation of vaccines produced by the same 

manufacturer at different times; 

(b) measured levels of vaccine efficacy in field trials are the result of vaccine

induced inmunity reinforced by naturally occurring transmission; in epidemic 

settings this reinforcement is usually minimal and li�ited; 

(c) even vaccines of known high potency provide only 50-60 per cent protection in 

endemic areas for about 2-4 months; 

(d) they do not materially interrupt transmission; 

(e) they do not affect the carrier state; 

(f) they do not prevent the introduction into a region or country; 

(g) they give a false sense of security to those who receive them; 

(h) they give a false sense of accomplishment to those who administer them; 

(i) there are more effective control measures such as oral-fluid treatment and simple 

sanitation which are less expensive in the long run; 
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(j) .very often vaccination programmes are performed using the same needle or 

syringe for several persons which allows transmission of viral hepatitis, a 

disease much more serious than cholera. 

However, if a vaccine of known high potency is available, selective vaccination 

of high-risk population groups using appropriate techniques may be advisable in 

special circumstances. 

Some experimental vaccines appear to offer some hope in obviating a few of 

these disadvantages. These experimental vaccines include: 

(a) A recently tested aluminit.1m adjuvant bivalent whole-cell vaccine. This vaccine 

has been found in preliminary trials to protect children in endemic areas in 

India and Indonesia to a much greater extent than generally available vaccines 

and to provide about 5 0% protection in adults for approximately 14 months. 

(b) A purified toxoi.d or a combined toxoid-pactedal vaccine. Because of shared 

antigenicity between cholera enterotoxin and the heat labile toxin of entero

toxigenic E'. coliJ there is a prospect that a cholera toxoid might protect 

against both diseases. A preliminary toxoid field trial was disappointing, 

but another is planned. 

(c) Naturally occurring and laboratory mutants of V. choZeroe. Several strains 

have been tested but at this time none appears to be imminently promising. 

2. Shigella vaccines 

Streptomycin- dependent strains of ShigeZl,a fZexn.er-i and S. sonn.ei have been 

developed, extensively studied and field tested. High levels of type-specific 

efficacy have been demonstrated in children residing in endemic areas and in members 

of the armed forces but protection lasted for less than one year. Laboratory reversion 

of these strains and in one instance reversion in man of a vaccine strain have been 

reportecL Tnese facts and the need for multiple doses seriously limit the possibility 

of public health application of these vaccines. 

tleat-killed oral shigella vaccines have been tested but have not been shown to 

protect, 

3. Rotavirus vaccines 

Increasing titres of antibodies against rotavirus with increasing age associated 
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with decreased susceptibility to the disease suggest the possible usefulness of a 

rotavirus vaccine. Although rotavirus strains appear to be morphologically similar 

there may be subtle antigenic differences and this question is being studied as a 

step towards the development of a vaccine. 

4. Chemoprophylaxis 

Tetracycline has been shown in clinical field trials in !Jacca, Calcutta, and 

the �hilippines to reduce the transmission of V. cholerue among close contacts of 

cases, although in one endemic area the effect was repeatedly shown to last only a 

day or two longer tban the period of treatment. Tetracycline was administered in 

some of these trials in multiple d�ses for 3 to 5 days; one large daily dose given 

for 5 days was less effective. Recently however, doxycycline in only one 300 mg 

dose was found to be almost as effective as multiple doses of tetracycline given 

over 3 days. 

A lone-acting sulpha-drug sulphadoxine (Fanasil) was also found in a field 

trial in·a newly-affected area in Africa to shorten the period of vibrio excretion 

by close contacts but the appearance of new carriers among them, i. e. transmission, 

was not looked for. In another trial in Calcutta, sulphadoxine was found as effective 

as tetracycline in reducing trans111ission but was slower in action, being less 

ettective during the more important 48 bours. 

These new results have led countries to use antimicrobials like tetracycline, 

chloramphenicol, sulphadoxine and streptomycin in the control of cholera epidemics 

but their effectiveness has never been properly evaluated. All these drugs have 

potentially serious side effects, particularly when administered in an unsupervised 

manner. Tetracycline may cause liver damage and is contra-indicated in pregnant 

women, small children and in persons with renal disease; sulphadoxine may cause 

blood dyscrasias and hypersensitivity reactions including Stevens-Johnson syndrome; 

cnloramphenicol may cause aplastic anaemia. All these drugs can promote the development 

of multiple drug resistance. They may also increase susceptibility to a variety of 

enteric pathogens including V. cri0lerae by altering the intestinal flora. 

A WHO working group discussing this problem concluded that the evidence for the 

effectiveness and safety of drugs used for preventive medication against cholera is 

not such that they could recommend any of them for mass application. It has also 
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been. pointed out that, as in · a  community usually  not more than 5 per cent wi l l  be 

infected with v. cholerae at any one time arid of them less than 5 per cent may go 

on to develop cholera, it ma}1 be necessary to treat about 400 persons to prevent 

one case. The risk/oenefit rati'o is thus ·difficult to j·ustify. ' Multiple svstematic 

cases of cho ler,a. in a ·  fami ly are ·vety' rare 

This kind ·of therapy with. the appropriate drug may, however, be effective in 

control ling outbreaks in sma l l, rather isolated and stable communities, e. g. refugee 

camps, on board ships, etc. Doxycy-t:l ine· 'and other tetracyclines •given in appropriate 

dosage may be �.uitable fqr ,that P':1rPo:se. 

It is thus diffi cult  to find technical justification for the use of the available 

bacterial enteric vaccines or chemoprophylaxis in control of cholera and other 

diarrhoea l diseases, except possib ly • in  a few unusua1 circumstances. 

VII CONTROL OF _ERIDEMICS 

An epidemic outbreak • of'. ch'ol-era i s  usually a sudden event for which health 

administratio.n may not be fllfly··pt"epared. 

Emergencies in general require a systematic approach t o. avoie1 e11.spersa.J. of 

available resources· and disruption of essentia l services. In  genera l, it may be said 

that a well-organized emergency service should not distu_rb the _ other. es sentia l health 

services but operate with efficiency paral lel to and in coordi11ation w:i.th thein. 

The essential emergency : servic�s 1 0  case · of epidemics imply the following broad 

activities: 

( 1) preparation of a plan of action with assignment of responsibilities at centra l, 

provincial and loca-1 ' levels; 

(2) provision of medical care facilities; 

(3) provision of transport facilities; 

(4) epidemiologica l surveil lance including promp.t inve :;tiga,tion ; 

(5) monitoring and evaluation. 

The methodology for cne imp1emencacion of the above-mentioned broad activities 

may vary with the type ot emergency encountered and is dealt with in this presentation 

in relation to the cholera problem . 
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Thu first action to be taktm on recei pt of information that a cholera epidemic 

has started, or is likely to start;,  is the nomination of a responsible officer for 

coordindtion of all activities connected w i th  the emergency 1 The responsible officer 

should be supported by a group of experts in the sectors of Health, Public Works 

(Water and �ewage), Information, Transpor t ,  CollJllunications, Local Administration , 

Finance a,;id Planning, as may be re<1uired by the multidhciplinau nature of the measures 

to be taken . 

1. The plan of acti on will include the following : 

(a) Nomination of responsible officers; des ignat ion of refer�nce laboratories; designa

tion of reference hospitals; designation of e,wirQn:1,�nta 1 bed th cont ro 1 officer. 

(b) Assig�nt of responsibilities at national and prc,vincial levels. 

(c) Oefinition of standard methodologies for;  screening at cases, diagnostic 

criteria , collection of specimens, transport, l�l>oratory examination, reporting 

and crosschecking, screeqing and treatment of contacts,  t reatment of cases 

including antibioti c  schedules and rehydration techniques, t ransport of patients, 

disposal of infected material, epide111iological investigaL ion of cases and 

clusters, including environmental studies, exap1ination of water , sewage , food, 

etc., techniques and report�ng, follow-up of cas es and contacts, measures at 

frontier posts , preventive measures includipg treatment of water, and health 

education. 

(d) Collaboration and coordinati on with w1i0 in the following specific -areas: 

2 .  

Notification of cases and deaths; agreement on Qleasures affecting international 

travel and trade; epidemiological study on the dynamics of the epidemic within 

the country as well as at international level;  exchange and dissemination of . 

information; coordination with neighbouring countries ; provision of technical 

expertise and essential supplies and equipment not locally available. 

Facilities, equipment and supplies 

Hospitals with an adequate number of beds for cholera patients 

Professional and sub-professional staff 

Sufficient quantities of antibiotics for t h� treatlllE!nt of cases 

Sufficient quantitie� of intravenous rehydration fluids 2£ the reconunended type 

exclusively (Ri ngers' Lactate or 5. 4.1) 

Sufficient quantities of oral rehydration salts of toe recommended type only. 
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Laboratories conveniently dis tributed so as to  cope with the needs of examination 

of s tool specimens , duly equipped for cholera vibrio culture and is olation 

Suf ficient quantities of TCBS, Krigler's and peptone media 

�uf f i cient quantities of specific diagnos tic sera. 

Training of all respons i ble s taff 0n : 

Appropr iate c linical d i agnos tic techniques 

Appropria te treatment techniques 

Appropria te rehyora t i on techniques 

Appropriate lab oratory techniques. 

3. Provis i on of transpor t  facilities 

Ambu lance services to  ensure the ra 11 id transport of c ases to the neares t treating 

nos pi tal. 

For supplies and equipment d istr ibu t ion and replenishmen t 

F or epidemiological inves tigati on tear.� 

For environmental san i ta t i on teams 

For trans por t  and d i sposal of infec ted ma ter ia l . 

4 .  i:.p idemiological service� 

( a )  i:.s tablishment  of a central epidemiolo&ical intellig�ce uni t . for :  

Kece i p t  of a l l  not i f icat ion of new cases o f  ch olera 

Mapp ing of the geograph i c al s pread of the d isease 

l dentit icat ion of areaE and popula t i on groups under risk 

S tudy of the return s of e � i ciemio logical inves tigat i on and iden t i f ica tion oi  

sourc�s  and causes 

i n i tiation  and implemen tation oi fur ther s tudies likely to  e l uc ida te the uynarr, i c s 

o f  the epidem i c  

Advi ce o n  meas ures t o  curb the ep idemic 

i:.valua t i on of the results of m�asures taken . 

( b )  i:.s tab l ishmen t of regional epidemiologi cal uni t s  

Under the u irec t i on o f  t he central epidemiological  uni t :  

Active and passive search for cases and carriers 

I mplement inves t i ga t i on of ind ividua l cases of cholera and oi each  c lus ter 
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( u l  l e c t  s pec imen;; of s tvo l ,, ,  w...: tc r ,  sewage , f ood , e tc . ,  re l c v,r n t  t o  t ik 

i nvt: s t i ga tion an<l o b t a i n  thc, i r  cxamina t i un 

Ma i n ta i n  a map w i t h  the d i s tr ibut ion of cases and c lu s t e r s  

Ke pur t t o  the central  epidemi o l ogical  unit 

Lva luat i e  re s u l t s  o t  contro l mea sures taken. 

The res pons i b l e  o f f icer  1n char ge of  t he emeq_;e ncy ope ra t ions 1n  c ase of a 

cno l e r a  e p idemi c ,  as we l l  as the technic a l  ccr.m,i t tee , should , th rough t he t>p i demio l l,-

g i cal  i n te l l i gence uni t monitor the diff e ren t as pec t s  of the  imp lementat ion o f  t he 

p l an oi a c tion , eva lua te the e f f icacy o f  the me asur es taken , issut! the i ns tni.'. t i ons  

to  t hose conce rned f or co rrec t iVt:! mea sures whe n  nt:!ces sary and ha ve the powe r t o  

diange s taft:  o r  mod i fy ins t ruc t ions accord ing to requi rements . 

1he p lanning o f  the mon i toring of cho lera as a par t  of the pos t-ep idemic 

su rve i l l ance se rvice i n  the c oun t ry 1 s  a l so a pa r t  of the dut i e s  of the res pons ib l e  

oJ: f l c e r  and of the support ing tt:!chn i c a l  commi t tee . 

Such a p lan s noul d  b t:!  presented in the form of recommendat i ons for  ac t ivi t ie s  

to  D e  inc ludt-.'d i nto the regu la r  surveil l ance o f  commun icab le d i s eases.  ln those  

coun t r i e s  whe re such a communicab l e  d i seases  surveil lance sys tem does  not  exis t ,  tht:!  

nuc leus c rea ted for the purpose of an eme rgency should b e  ret ained and s e rv e  as  a 

b a s i s  for  the e s tab l i s hment  of such s e rv ice s .  

V I H  SURVE ILLANCE FOR CHOLERA PREVENTION AND DI:.TECTION 

A .  ACTIV ITIES RELATED TO EPI Dt::MIOLUG ICAL SERVICE 

( i )  Surve i l l ance Pas s i ve c l ini c a l  

Ac tive c l inical  

- Screening 

- Sc reening 

Ac tive environmen t a l  - Sc reen ing 

- water 

- Sewage 

- Food 

i C linic a l  l abora t ory 
� confirmat i on 

j Pub lic hea l th labora tory j confirmation 
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(ii) · Epidemiological study Analysis of existing information : 

- mapping of the disease 

- identification of population at risk 

- Surveys and specific case studies: 

- identification of pathogens 

- identification of causes or routes of 

transmission 

definition of receptivity 

(iii) Definition of control - For prtventing the spread of infection 

measures - within the country 

- through international boundaries 

(iv) Epidemiological Information System 

- to the general public 

- international notification 

- to the medical profession 

rl. SURVEILLANCE 

Survei llance is a process of continuous monitoring of diseases among the 

population with total coverage in time and space. 

Monitoring implies the following essential requirements: 

(a) the ability to diagnose; 

(b) the ability to communicate. 

The first requirement, diagnosis, can be achieved with precision in the curative 

institutions, particularly where qualified medical personnel and equipped laboratories 

exis t ,  Unfortunately, the curative institutions of this type are scarce or non-existent 

in most of the rural areas. 

It is not necessary to emphasize the need for a minimum of service at the most 

peripheral level in a complete network of primary health care, but, can such a system 

ensure the "diagnoi: is" at primary level '! 

The non-professional health worker needs some tools to satisfy the diagnostic 

requirement. These arc : 
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(a) the exis tence for each diseas e of reliabl e screening criteria ; 

(b) the possibility of rapid verification through simple laboratory tests. 

The simple "primary" screening performed by the primary health worker would 

lead t o  a more precise diagnosis by laboratory tes ting of the specimen collected 

by him, using simple and safe techniques. 

The primary screening would be followed by a more precise diagnosis through 

simp lified laboratory techniques. 

In the case of cholera it is obvious that at primary screening level, it would 

not be possible to diagnose the initial cases of cholera occurring without laboratory 

support. In practice, the primary screening for cholera s hould be bas ed on regular 

collection of s tool specimens from any case of diarrhoea occurring among adult s .  

The methodology of inves tigation includes: 

(a) Identification of the enteropathogenic agen t ;  

(b) Identification of the n1os t probable route of infection ; 

(c) Determination of the intensity of the faecal-oral cycle of infection ; 

(d) Identification of the corrigible or breakable bonds of the chain of 

transmis sion ;  

(e) Definition of thL me thodology of control. 

The s econd ess ential requirement for any s urveillance s ystem 1s the "ability 

to communicate" . The communication process is a two-way exchange of information 

which involves the health workers on one side and the population on the other. 

When implementing s urveillance as a part of a system of health care delivery 

we have therefore to consider two main aspects :  

(a) the existence of a demand for the s ervices ; 

(b) the practical possibility of delivering the services . 

No diseas e notification sys tem will ever be established if a community has no 

demand for it, or if such demand does not result in the delivery of a s ervice. 

To be accepted by the community, surveillance s hould provide tangible benefits. 

The offer of adequat e therapy and environmental sanitation services with no element 

of compulsion are all factors which increase the ability  to communicate. 
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IX ENVIRONMENTAL SANITATION ASPECTS IN THE CONTROL OF DIARRHOEAL DISEASES 

The benefits of environmental sanitation in the control of diarrhoeal diseases 

have been demonstrated by statistics. In point of fact, experience from past efforts 

to control these diseases has led to the generally accepted conclusion that the only 

effective and long- 1.asting solution to the problem is the c ountry""'.wide provi sion of 

safe water supplies and sanitary facilities for excreta disposal, coupled wi th food 

sanitation, health educat'ion and per'sonal hygiene. 

1 .  Water Sutt!l 

For urban colllllunities, the .accepted goal is  to provide water through piped 

systems to the households. Water mav be derived from undergr_ound or surface sources, 

appropriately treated as required to meet established quality. standards. Properly 

designed and ooerated svstems of this tvoe should deliver safe water in adequate 

quantities to the premises of. use at all times, and should involve no possibility 

of spreading di arrhoeal diseases. However, many piped systems are, in realitv. ooorly 

operated, inadequately maintained and overloaded due to delayed expansion to meet 

the ever-increasing water demands • .  In such instances, thou8h the water produced at 

the treatment plants may still be safe, the chances for post-contamination are high, 

especially in syi;te,ms where the supply is intermittent and where household storage 

(roof tanks etc . )  ar_e used que .t.o inadequate supply and inadequate system pressure. 

Despi te  these possible shortcomings·, epidemiological findings oi recent cho"lera out

breaks in t he Region generally ru.le.d out the involvement of piped water supply systems 

in the transmission of the d i sease. Nevertheless, ina<lequate systems sh0uld be 

up-graded as soon as possib le.  

dased 'on i inanc ial considerations, it is  obv iously unrealistic to  expec t that 

each and every rural community w i ll  be provided with pi ped water supplies and house 

connections in the foreseeable future . Technically speak ing, unless regional systems 

are used, to provide each vi llage wi th an indivi dual system involvi ng treatment 

andt or pumping would create insurmountable operati onal and ma intenance problems. The 

type of supply as well as. the leve l, of serv ice generally considered practical and 

acceptable for rural connnunities is still a prot ected dug well wi th a handpump or a 

rope-and-bucket water-drawing arrangement, a tubewe 111 hand pump installati on, or a 

standpost on a piped water supply system. The main emphasis in this approach is to 
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ensure the safe quality of the water at the source. However, the chances for 

containination during transportation from source to household and during home storage 

are great, and there seems to be no effective means of control other than health 

education. Further, time and effort are still needed to carry water home for use, 

and the population involved must be encouraged to carry and use more water to ensure 

personal cleanliness. 

Should the water for any household be unfortunately contaminated, the spread of 

diarrhoeal diseases would probably be limited to the familr concerned, as long as the 

water is safe at the source. Thus, this simple type of supply does make a useful 

contribution towards the con.trol of diarrhoeal diseases . 

Unprotected water sources such as open dug wells, stepped wells, village ponds, 

rivers, irrigation canals, etc. ,  are normally contaminated and could serve as vehicles 

of transmission. Their use for drinking and domestic purposes should be discontinued 

and they should be replaced with improved sanitary supplies. 

2. Human Wastes 

Sewerage systems with treatment facilities , if properly designed and installed, 

should provide sanitary and safe evacuation and disposal of human wastes, and are 

suitable for use in urban agglome�ations where water is available as waste carriage. 

Where such systems exist, it is. important to ensur� that the various collection, 

pumping and treatment facilities are satisfactorily operated and maintained so that 

they will provide the safe evacuation of liquid wastes for which they are intended. 

There are cases where sewers alone are constructed and the sewage collected is 

discharged into a water course or a lake or the sea without treatment of any sort. 

This will create potential risk zones in the receiving waters which could �pread 

water-borne diseases, especially when there are outbreaks of such infections . The 

long-term solution to this situation is of course to provide suitable treatment 

before the liquid waste is discharged and/or to improve the design and construction 

of outfalls if the effluent is discharged into the sea or a large lake. 

In order to conserve water resources, it is logical to consider the re-use of 

treated sewage effluents for agricultural purposes, especially in arid areas where 

only scant water is available. However, this bears a potential health hazard and 

must be practised with extreme care. The use of untrea�ed sewage for the irrigation 
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of vegetables eaten raw has unfortunately been practised in s ome parts of the Region 
and has been proven to be one of the vehi cles for the transmis s ion of cholera.  This 

practice shou ld be d i scontinued. 

In rural areas, human excreta can be di sposed of in a reas onab ly safe manner 

through the use of sanitary latr ines so des igned as not to contaminate soi l and 

ground or surface water and not to permit acces s  of flies and animals to the excreta. 

The pit privy, tne aqua privy and the water-seal latr ine are among those commonly 

in use in d ifferent parts of the world, and it should not be d iff icult, from a 

technical viewpoint, for the national health authorities to work out a des ign suitable 

for local cond itions. The important step i s, however, to promote the acceptance and 

the use of latrines by the rural popu lation and to motivate their partic ipation in the 

rural sanitation programme. 

3. Food Sanitati on 

In urban s ituations, foods are prepared by food proces sors, transported to the 

community, and d i stributed by middlemen. Food preservation and long-term storage 

are a l so  features  of the urban, industr ialized food chain. Although the urban food 

chain in deve loping countr ies may be s i mp ler and more direct, yet the food control 

problems there are certain to increase with time and with gradual industrialization. 

Comp lete food control entails careful surveillance of the whole chain of food 

production, proces s ing, storage, d istr ibution and preparation. Nevertheles s,  certain 

food sanitation measures such as surve i llance of permanent food establishments and 

of food handlers, controlling the quality of water and ice used to prepare food and 

dr inks, protecting food from contacts wi th flies, etc., if proper ly planned and 

or6anized taking into cons ideration the nature of the problem under local cond itions, 

should prove useful in the c ontrol of food-borne enteri c  d i seases.  However, the real 

problem in some developing countries is the existence of small food vendors in large 

number s. They may be itinerant or may sell food in the market or in some other places 

dur ing festivals  or fairs, and it i s  difficult to app ly food controls to them. There 

i s  also  the problem of food contamination resulting from the practice of washing green 

vegetables whi le in trans it with water whic h  may be polluted. The prov i s i on of safe 

water at superv ised points along the route of transportation may help allevi ate the 

hazard. 
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· 1n rural agricultural s ocieties , home preparation and consumption of locally 

produced foods is still the general pattern of life. The promotion of improved 

personal hygienic habits is probably the only measure that is required to ensure 

food safety in such s ituations . 

It people could be taught to form a habit of washing their hands thoroughly 

before touching or eating any food , much would have been accomplis hed in checking 

tne spread of diarrhoeal diseases through food as a vehicle. Education of the people 

lo increase their understanding of the mode of transmission of these diseases and to 

improve their personal hygiene is therefore a very important undertaking. 

4 .  Vector Control 

The house fly is probably the most involved ins ect vector in the spread of 

diarrhoeal diseas es . Whereas chemical control provides quick results , proper d isposal 

of solid wastes (garbage, etc. ) is still the permanent solution to fly control . 

�uitable s olid waste management programmes s hould therefore be organized by respons ible 

government agencies as part of their s anitation programmes directed at the control of 

diarrhoeal diseases. Solid wastes management programmes will also have the benefit 

ot reducing the rodent and cockroiach populations , which might have marginal involvement 

1n the transmission of diarrhoeal infections. 

Environmental sanitation is the key to controlling the diarrhoeal diseases, 

including cholera,  It is accepttd that a properly implemented environmental sanitation 

programme is expensive ; nevertheless, its benefits are long-lasting , 
• 

In recognition of the need for accelerated development of water supply and 

sanitation , the United Nations Water Conference held in Argentina in March 1 9 7 7  

recommendeci the adoption of the target of s afe water supply and sanitation for a l l  by 

lYYU and the <lesignation of 198 1-19 90 as the International Drink ing Water Supp ly and 

Sanitation Decade. Both recommendations were adopted b y  the United Nations General 

Assembly in 1 977 . 
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X HEALT H ED UCATION ASl'ECTS IN THE NrtJ'ri ui1 .  OF DIAH.RHOLAL IHSEASl::S 

The health education programme and activities have to be a component of the 

diarr hoeal di� ease control programme with identified main obj ectives under which 

specific obligations can be worked out in relation to identified specific problems , 

e . g. related to oral rehydration, breast-feeding, cholera notification, etc . A 

system of continuous as  well as per iodic evaluation of hE::alth education activities 

s t10u l d  be planned from the start and carried out to enable a proper understanding of 

results and modification of · these activities, if necess ary . 

l'rinciples , approaches anrl mP rhnds of health education : 

( a) l'r inciples 

id entif y s peci fi r  health problems needing health education support and s ocio

cultural  constraints ; 

- proposed activit ies s hould be in conformity with socio-cultural beliefs and 

values of communities ; 

- creation of community awareness and national wil..!,. to undertake the programme , 

(b) Approaches 

- ensuring active participation of communities and individuals ; 

- enlisting general educational s ys tems whenever necess ary ( i . e. school health 

education) ; 

- spec ific objectives need to be s o  formulated so as to meet essential criter ia 

of being technically realistic, meas urable, economically feasible ; target 

groups need ing behavioural  change, nature of behavioural change , when and where. 

(c) Method s have their advantages and limitations and need to be used in suitable 

combinations 

- mas s  media of radio, televis ion, films, newspapers, pamphlets , posters , etc . 

- large and small groups ; 

- person-to-person contacts . 

Organizational requirements of personnel and facilities will be rather s mall in 

countries where health education units at central and provincial levels already exist. 

In other countries this programme should help stimulate the establishment of health 

education units. 
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A main problem is the decline in breast-feeding in relation to diarrhoeal 

diseases among infants and children. 

Another important factor is the coordination of de�onstration of various 

activities, i.e. success of oral rehydration, breast-feeding habits and improvements 

with training activities and services in field training areas (of sizeable rural 

and urban populations) existing or to be established in relation to institutions for 

health personnel training, e. g. medical and nursing schools. Temporary demonstration 

areas are notorious for being unrealistic, fading away and taking away with them the 

demonstrated activities. 

ttealth education, to have any credibility, should be in relation to actual 

programme activities and not in a vacuum. 

Field training areas should be used to the extent possible. 

Exchange of evaluated health education materials among countries should be 

encouraged. 

Xl TREATMENT AND ORAL REHYDRATION ASPECTS IN TIIE CONTROL OF DIARRHOEAL DISEASES 

1 .  

2. 

3. 

4 .  

1 .  

There are four parts to th �a a ubject: 

Drug treatment 

Intravenous rehydration 

Dietary management 

Oral rehydration 

Drug treatment 

Antibiotics may or may not be useful in individual cases , according to the 

nature of the infecting organism and whether or not it is resistant to the particula 

antibiotic. It is in shigella that there may be most use - but even here, the 

emergence of urultiple drug resistance may be a problem in epidemics. Specific 

treatment 1s also available f or amoebiasis and giardiasis , But f or the great maj ority 

of cases of acute diarrhoeal disease in infants and young children, which is by far 

the greatest problem, drug treatment has little place, since the infection will often 

be self-limiting, there are no antiviral agents, and there is no chance in the village 

circumstances even to identify the organism or test .its sensitivity if it is bacterial. 
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This should b e' reserved for the chi ld or adu l t  (in choler�) in s t ate pf shock 

and unab le to swa l low , or · f or rare cas es of intractab l e  vomi t ing., 

3 .  D 1etar:r:. management 

Its princip les arce s imp le and can be s tated thus : 

( i) No cessation of b reas t-feeding , 

( ii )  No starvation . Le t the chi ld dr ink and eat of his norma l food whatever he wi l l  

accept . In some case s ,  beca·use· of secondary lactose intolerance , it  may b e  necessary 
to subs t itute other protein-foods instead ·of coJs ' mi lk ,' espec ially dri'ed skim mi lk ,  

i f  it  b ecomes apparent that each t ime this i s  taken the child has inc reas ed diarrhoea • 

.dut this i s  advice for such cases only , not a universal prescrip tion. 

( i i i )  As s oon. as. poss ib le • hormal feeding shou ld  be resumed , and more than this , the 

child  shou ld receive compensatory feeding af ter  the diar rhoea is over , '  Some advice 

shou ld be given such as · " t ry to give him as extra a l l  the f ood he missed in h is 

i l lnes s " , or llan extra meal a • day for as many days as · he �as i ll "  

4 .  Ora l  rehydrat ion i s  the one measure wh ich gives us now the opport1,mi.ty to make 

a marked reduct i on in the appa l l ing death-to l l  f rom acute diarrhoeal di seas es in 

ch i ldren unde r three year s of age .  

X l l  PATHOPHYSIOLOGY OF DI ARR HOEA 

There are two main causes of diarrhoea , name ly mic rob i a l  invas ion- of the gut 

and ma labsorption of sugars . The forme r is a lmos t certainly numerical ly the mos t 

important , but the :latter deserve·s cons iderat ion also , even when we are dea l ing with 

the prob lem en masse . ·  

The toxin enters the epi the lial ce lls  of the sma l l  intes t ine. , and s t .imulates 

the product ion· of adeny l  cyc l as e ,  wh i ch regulates cyc lic AMP .• AMP under qormal 

phys i o logica l  condit ions is respons ible for  s ecret ion of chloride f rom the epithe l ia l  

cells  through the act ion o f  various hormones . When enterotoxins s t imu late adeny l  

cyc las e the leve 1' of cyc l ic AMP in the ce l l  r i ses , wh ich then leads to exces s s ecre t i on 

of ch loride into the lumen of the gut . Thi s  secretion resu lts  in the d i ffus ion of 

other e lectrolytes and water f rom the epithelial  ce l ls i nto the gut lumen t o  maintain 
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osmotic balance between the cytoplasm of the cell and the gut fluid. The diffusion 

of water and electrolytes from the epithelial cell to tQe gut leads also to diffusion 

of similar components from other parts of the body into the epithelial cells and then 

again out into the gut lumen. Thus there is a continuous loss of fluid and electro-, 

lytes from the patien� ' s  body into the gut lumen, and a large a1119unt of watery stools. 

There is also excessive secretion of mucus from the goblet cells. The effect of the 

enterotoxin on the epithelial cell is irreversible and persists until the cell 

through natural growth and movement upwards faUs off the tip of the villus into the 

lumen, a process taking t hree days in the healthy person. This is why antibiotics 

treatment cannot .stop diarrhoea quickly even if the pathogen is eradicated within 

a few hours. 

1he commonest form of saccharide malabsorption is lactose malabsorption, but 

sucrose malabsorption is also seen in diarrhoea. When the methanism for absorption 

of saccnaric1e is not functioning normally, then the saccharide reaches the colon 

where it is decomposed by the bacteria which are abundant there into organic acids. 

T11is results in higher osmolarity of the lumen which in turn leads to the movement 

of water and electro lytes from the intestinal epithelium, and £rpm the rest of the 

oody, into the lumen , Charac teristic of this form of diarrhoea is a stool pH of 

l �ss than 6 and a high saccharide 'content. 

Tnese sacchariue malabsorptions are often developed by patients in the course 

of  a diai;rhoeal attack, being thus secondary to infective diarrhoea and temporary o 

Xl l l  LlAAL RLhYDRATION 

The prevention and treatment of dehydration are of course the key ·to saving the 

lives of these children. Mild and even moderate dehydration, even up to j ust short 

of the point where the child starts to become comatose, can be  orally rehydrated. 

Moreover, at the village level with no possibility of electrolyte control, and even 

at hospital level in some ways oral rehydration is much safer. 

For the la�t three years, UNIC!::F has been supplying the ingredients of the glucose 

electrolyte mixture in an aluminium foil package. The coJt is about 12 cents each. 

A number of countries also package the ingredients locally. 



WHO EMRO EM/CHOL/21 
EM/DIAR/DIS/5 
EM/MTG ,CHL ,DHL , DIS./12  
page 27 

To understand why oral rehydration has been found successful both in cholera 

and in infantile diarrhoea we consider the pathophysiology and the effect of a glucose 

electrolyte mixture in the lumen of the gut in diarrhoea , Enterotoxins affect the 

intestinal epithelium and produce an outflow of chloride followed by the other 

electrolytes and water. However, a remarkable point is that the absorRtion capaci� 

of the intestinal epithelium is not impaired in diarrhoea. 

That means that if by some means the movement of salts from the intestinal fluid 

into the epithelium could increase, the absorption of water and other electrolytes 

would be increased and one could achieve rehydration through the epithelium. 

Many efforts were made over many years to do this, sometimes with discouraging 

results. This led t o  the general belief that oral rehydration was not satisfactory 

or even impossible. TI1en in the early 1960s studies on the physiological uptake of 

sodium by various cells showed that sodium absorption is greater when glucose is added 

to the sodium solution. Glucose is the important factor, for it increases markedly 

the absorption of sodium back into the cell with the result that the other electrolytes 

and water f ollow. So efficient is this active transport of glucose and sodium that it 

reverses, in the direction of rehydration, the balance between outflow and absorption 

of water and electrolytes to and from the lumen. 

Cycline would do j ust the same, but is much too expensive to include in a formula 

for this kind of mass use. Even glucose is rather expensive and one would like to 

use �ucrose instead, since it will be split into glucose and fructose, but the question 

is still under study whether sucrose malabsorption would outweigh the advantage of 

greater cheapness. Even with glucose , malabsorption occurs in about five per cent 

of cases. 

The concentrati on of glucose recorded here is estabU.shed by many studies which 

have led to the conclusion that increasing the concentration beyond 20 grams per litre 

does not appreciably increase re-absorption, while on the other hand it may overtax 

the capacity of the gut to absorb it with resulting malabsorption diarrhoea. 
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XIV _Rl:. SULTS OF ORAL REHYDRATION TRIALS 

WHO EMRO 

To ascertain whether a suggested treatment is better, and in what way and to 

what degree better , than the treatment as given at present, it is necessary to have 

a trial with a study group receiving the proposed new treatment and a control group 

receiving the present treatment (as the present treatment is supposed to be given) . 

In the instances we are concerned with, i.e. early treatment at the village 

level, we must therefore have experimental and control groups of villages as similar 

as possible to each other. In one group, the control, the usual treatment is given, 

i.e. medicines and specified instruction about making the child drink plenty, not 

stopping breast-feeding and not starving the child. The study group gets the same 

medicine and instructions, and also oral rehydration i.e. the mother is shown how 

to mix tue powder, she gives some of it under supervision to the child in the clinic 

itself , and then is given two packets to take home with the child to last the next 

24 hours. Both oral rehydration and control patients must return daily until the 

end of the episode. They are weighed on every occasion, and are also weighed regularly 

until at least six months after the episode. 

The oral rehydration is evaluated in respect of amount consumed and acceptability, 

and in comparison with the control in respect of: 

1. weight gain or loss during the episode ; 

2. duration of the episode; 

3. necessity for referral to hospital; 

4.  average monthly weight gain over the six to eighteen months after the episode. 

Trials such as those described are being conducted, with WHO collaboration, in 

some twenty countries in the world, among them Iran and Egypt in our Region. The 

results are available for the trials conducted in Turkey and 1n the Philippines, 

and also in part from that being conducted in Laos. 

The consumption of oral fluid per child per day per kg bodyweight, as could be 

expected, was higher in the children aged 12 - 24 months who are likely to be severely 

affected but are not receiving much if any breast milk, and are likely to be more 

severely dehydrated than the three- or four-year old. 
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It is noteworthy that in the Philippines thos e  children who had two or mor e  

episodes o f  diarrhoea during the s tudy per iod ( 85 out of 341) actually took an 

increas ing amount per kg per day, demons trating that the treatment actually increased 

in acceptability. In the Philippines, the oral rehydration group gained a mean of 

129 grams versus 74 grams in the control, in  Laos a gai n  of 1 87 grams versus a loss 

of 1 7 0  grams in the control . 

In Turkey, in  the control villages a s ignif icantly higher proportion of 

children lost weigh t dur ing the episode than in  the oral rehydration villages . There 

was also a dif ference in the duration of the illness which was si gnificantly shorter 

in the oral rehydrat ion group than in the control .  

However , i n  both Philipp ines and Turkey there was a s ignif icantly greater average 

monthly weigh t  gain at all ages for months after the episode in the oral rehydration 

than in the control groups. I t  is difficult to explain why the way in which a child 

is managed during an episode of d iarrhoea should affect his nutri t ional s tatus not 

f or merely weeks but for months af terwards (seven months 1n the case of the Philippine 

s tudy and s ixteen in  the case of the Turkish one) . 

I t  perhaps ind icat es that d iarrhoea is far more impor tant in  the aet iology of 

energy protein malnutri tion than had been previously recognized . If one pursues this 

line of thought perhaps severe malnutr i tion is much more the result of diarrhoeal 

diseas e and ot her inf ection than i t  is the res ult of inadequate dietary intake. This 

would explai n why marasmus and kwashiorkor can exis t even in the presence of abundant 

cheap and nutri t ious (but not always clean) f ood. It would explain also why those 

projects and programmes which concentrated almos t exclus ively on increas ing quant i ty 

and quali ty of f ood intake, s uch as nutr i t ion educat ion proj ec ts, high-protein weaning 

foods , Applied Nutrition Programmes , and Supplementary Feeding proj ects , s eemed to 

have in the main rather disap pointing res ults . 

Oral rehydrat ion is in f act  a very s imple treatment 1n i ts elf , and can b e  carried 

out by  a vi llage level health worker or by as sis tant nurs e; midwife ; or ins tead , and 

here li es our b e s t  !lope, by the mother herself. 

The treatmen t of dehydration at an ear ly s tage 1n tne v1 1 1age ano 1n cne nome 

1s then , in effec t , prevent ive of severe dehydrat ion necess i tating intravenous therapy 

or caus ing death. It is accep table , and it res ults in less weight loss dur ing the 

episode , or even in gain ins tead of loss . It may shorten the illness, and i t  certainly 
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resul ·ts in markedly better nutritional status afterwards for reasons not at all 

understuoo, but constituting in fact an improvement similar in magnitude to that 

achieved by s everal months ' attendance at a nutri tion rehabilitation centre. 

If it were widely available and properly implemented at village leve l,  

throu�1out our Region, it would probably result in the saving of a quarter of  a 

mi llion lives a year, or even more. And it would seem to offer us also the opportunity 

to make a real impact on the prevalence of severe malnutrition in early childliooci. 

XV K1:.ClJMMtNDATIONS 

Ihe participants to the Meeting, having considered the various aspects of 

diarrhoeal disease s in the Region ,having taken note of the recent advances in the 

knowled ge of the epidemiol ogy of enteric i nfections and cholera, having recogni zed 

the importance of oral rehydration as a basi c tool for the reduction of mortality 

among children due to dt.hydration, being aware of the need for the dissemination of 

the recent advances in the diagnosis and treatment of cholera and diarrhoeal diseases, 

have presented the fol lowing recommendations: 

1. Member countries should develbp, with WHO technical co-operation, national 

programmes for the control of diarrhoeal d iseases, suited to their individual 

needs. 

2. 11le Regional programme discussed and agreed upon during the meeting for a co

ordinated control of enteric infections should be implemented. 

3. For the implementation of the Regional programme of enteric infections control, 

adequate financing should be provided through voluntary contributions by the 

Member countries and collaborating Agencies. 

4. Tne countries of the Region should, in consultation with W HO, study the individual 

requirements and estimate the amount of external assistance required as soon as 

possible. The cost of the Regional programme, excluding the country programmes, 

is estimated to be of the order of US $ 350 000 per annum in the initial phase of 

the programne. 

5. For the appropriate dissemination of technical information concerning cholera and 

diarrhoeal diseases, up-to-date technical guidelines and notes on recent advances 

in the epidemiology, diagnosis, treatment and prevention of enteric infe ctions 

including diarrhoeal diseases and cholera should be issued by WHO. National 

authorities should also issue guidelines on the basis of up-to-date knowledge. 
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6. WhO should support and encourage the countries of  the Region in  the establishment 

of virological laboratori es and where already existing , enlarge their scope and 

capability to clar ify the role of virological pathogens as causative agents of  

enteric infections. Regional reference and collaborating virological laboratories 

should also be establis hed to assist thos e countries where such facilities are 

not yet ready. 

7. Close lia ison should be established between periphera l and central laboratories ,  

and epidemiological serv ices . 

8.  Oral rehydration s hould be introduced at a domic iliary level as the most important 

component for the treatment and prevention of complications in the case of 

gastroenteriti s among chi ldren. For this purpose oral rehydrat ion s alts should 

be made available at pr imary health care level. In the case of cholera epidem ics , 

active case s earch s hou ld be intens i fied  so  that timely o r a l  rehydration can be 

administered a long with appropr iate medical care. 

':I. Most recent advances in the paedi atric f ield which are related to the treatment 

and management of infanti le gastroenteritis,  breast-feeding etc . should be 

communicated to tbe paediatric profess ion and disseminated among doctors and 

nurses, as we ll as med ica l and nurs ing students . WHO shou ld support regional 

and sub- regiona l meetings for the dissemination of scient i f i c  knowledge among 

respons ible paediatr ici ans and also d i sseminate t raining materials and scienti fic 

notes as appropriate . 
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PROGRAMME fr1R CO�lTROL 0F E�•:TERIC INFECTIONS p., THE F.:.'. STERt-: �!ED ITE:RRA�:E.\\1 

REGION ( 1 978  - 1 98 3 )  
a s  recommended by the Regional �leet  ing or. Cholera :1r,d Di arrhoeal  

Di seases , Alexandria , 1 - J June 1 9 78 

GENERAL INTRODUCTION 

The S ix th General Programme of Hork def ines , among others , the following 

broad obj ect ives for the implement a t i on of d isease prevent ion and c ontrol in  

general 

( 1 )  s trengthen nat ional and interna t ional e p i demi ological surve i l lance o f  

communicable d i seases of public health irnport ilnce , and co l laborate wi th coun t r i e s  

i n  evolving programmes for the ir control ; 

( 2 )  provide prompt and e ffect ive a s •0 : , tance in eme rgenc ies  

( 3 )  promote research on measures to  prevent and control communicable d iseases , 

(4 )  develop and apply means for the control of vec tors , i nten,1ed ia te hos ts  and 

reservoirs of pathogenic  agents. 

The Sixth General PrograITL'Ue of Work s '.: a ted that " the impe tus given to cholera 

control should be extended through prophylactic , therapeut i c  and env ironmental 

health measures to the ent ire range of acute infections of the intestinal tract" 

which also represent a maj or cause of morb id i ty and mortal i ty , severe ly affect  

young chi ldren and require a mult idisc ipl inary approach . It  further s tated among 

the deta iled obje c t ives "to prompt and coordinate the development of research on 

e ffec t ive and economical measures for the prevent ion and control of communicable 

d iseases '.' 

To achieve the obj e c t ives set  above , thi s  programme env isages the partic ipa

t i on of WHO/EMRO in  the countries of the Region in ( a )  es tablishing the profile 

of the epidemiological s i tuat ion and determining the health and soc io-economi c 

parame ters that just ify priority of act ion ;  ( b )  determining the pos s ib ility of 

prevent ing or controlling the cor.imunicable d i seases us ing the mos t e ffect ive and 

economically most suited me thods. 

The above broad obj e c t ives are fully applicable to the prevent ion and control 

of enteric infe c tions a s  a part of a larger prograrrnne of communicable d i sease 

control for which a comprehensive med ium- term prograrrnne shall be prepared in 

due course , 
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S ITUATION ANALYSIS 

The occurrence of enteric infect ions i s  ubiquitous in all  countries  of  the 

Region. Paras i t ic and bac terial pathogenic agent s  are recognized through the 

existing laboratory fac i l ities but identi ficat ion of v iral pathogens is feas ible 

only in very few countries where fac i l i t ies for v i rological work exist. 

The common determinant of  mortal ity among children with gastroenteritis  i s  

deh)'drat ion , therefore rehydration i f  instituted i n  t ime , may save the l i fe of the 

chil d. Until  recently ,  rehydrat ion treatment was given to patients intravenously. 

With the development of oral rehydrat ion technique s  t ir:iely care can he brought to 

the house of the pat ient in mos t  remote areas by health workers with s imple training 

The countries of the Eas tern Mediterranean Region are not thought to harbour , 

according to available evidence , endemic cholera , but are subject every year to the 

importation of the disease from the endemic  foci.  The disease first appears around 

April /May in the most  eastern countries of the Region and progress ively proceeds 

towards wes t  to reach i ts maximum around August/September and disappear towards 

November/December . A cause for part icular concern i s  the annual gathering of more 

than a m i l l ion p ilgrims from all  parts o f  the 1:10 slem worl d  at a t ime , which , in the 

next f ive years , wi l l  co inc ide with the cholera epidemic season. 

There is  growing evi dence of  the relat ionship o f  enteric  infec t ions including 

cholera in the Middle Eas t l inked with the practice of using sewage mixed with 

irrigation waters in vegetable gardens. Thi s  practice is difficult  to correct 

through educational or legislative measures. On the other hand the impl ementation 

o f  sewage treatment plants  is extremely expens ive , A co s t  benefit  analys i s  would 

be necessary. 

The presence o f  cholera even in sporadic form , has so far brought psychological 

and socio-economic problems  to the affected countries and determined out s i zed 

reactions among neighbouring countries . Importat ion o f  perishable goods has been 

banned with consequent econom ic losses . The heal th resources o f  the coun tries 

have been drained to cope with the pub l ic demand for vacc ination despite the 

knowledge o f  the poor protect ion afforded by it. 

The knowledge of  the epidemiology of enteric  infect ions in general and infant 

gastroenteritis  in part icular is incomplete and a system of epidem iological 

surve i l lance is necessary . The development of  such sys tem would  bring t imely 

remedial measures to the mos t  remote areas as soon as outbreaks appear and woul d  

hel p  with disseminat ing pract ice  and knowledge about oral rehydration .  
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The extent of  WHO involvement wil l  depend on the priori ties fixed at 

the national and regional level s and on the avai labil i ty of funds. The 

general obj ectives and targets may be achieved in a phased programme of  

progres sive expans ion . 

The plan therefore envi sages targets which may have to be revi sed in  

the cour se o f  the present programming period (1 978 - 1 98 3) . 

For an appropriate p l anning and programming , three main pre-requi sites 

have to be sati s fied : (a )  detail ed knowledge of  the epidemiology of  the 

enteric in fections ; ( b ) expansion o f  the surveil lance mechani sm to reach 

the most remote areas ; (c )  improvement of  the diagnostic capabil ity o f  the 

publi c heal th laboratories . 

The present programme in the area concerned with the control of  enteric 

infections compri ses the foll owing : 

( a) epidemiological s tudy of  enteric infections including cholera at country and 

regional level for the quanti fication of  needs and the formul ation o f  country 

and regional plans ; (b )  broad programming for the estab l ishment of  epidemio

l ogical in formation collection and retrieval ; (c )  broad programming at country 

level setting objectives and approaches , targets , method s ,  manpower requirements , 

physical faci l ities , activi ties , and output indicators for evaluation. 

The targets defined in  thi s medium- term programme as well as the obj ectives 

bel ong to two orders ,  the first general target s appl icable  to activi ties o f  

the WHO Regional O f fice ,  the second specific country targets t o  b e  in tegrated 

in the heal th pl ans  of the countri es concerned . 
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Following reconunendations o f  the Regional Conunittee, the Government 

of Kuwait has already initiated the financing of the programme wi th an offer 

of Kuwai ti Dinars 5 000 and more contri butions are expected from other countries 

as well as from other international agenci es such as UNDP and UNICEF. 

1 .  OBJECTIVES AND TARGETS AT REGIONAL LEVEL 

Objectives 

Collaborate wi th Governments in the implementation of: 

a . l  a system of notification and reporting of enteric infecti ons including 

cholera in all countries of t he Region (Res, l - RC27A 

Session - first and third paragraphs) 

- Technical 

a . 2  a system of information storage, retrie val and anaysis at national and 

regional levels (Res. 4  - RC27A - Techni cal Session) 

a . 3  convening a Regional Group of Experts for the study of enteri c infections 

in the Region and formulate a uni fied regional plan to prevent the spread 

of cholera in the Eastern Medi terranean Region (Res. 5  - RC27A - Technical 

Session) 

a . 4  a system of laboratory standard examinations for diagnosis of enteric 

infections 

a ,5 a standard methodology diarrhoeal diseases treatment 

a , 6  organization of emergency services in case of epidemics 

a. 7 strengthening existing health education uni ts and activities or 

establi shing new ones in the countries if necessary 

a.8 co-ordination of related progranmes at regional and country l evel 

(Environmental sanitation , MCH , etc.) 

a. 9 enteric infections control . 
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Comp il ati on of  baseline infonnation to assist country planning 

Related A ctivities 

A.1.1 Study of  the di stribution of  enteric di seases countrywi se 

and regionwi se. 

A. 1 .2 Determination of population groups at ri sk. 

A . l . •  3 Determinati on of related socio-economic and environmental factors 

A .. • 4 Inventory o f  present and potential resources : human , institutional , 

material and financial. 

A.1.5 Definition of most sui table and economic  technol ogies for : 

A.1.6 Estimate of  costs 

surveillanc e  
diagnosi s ,  clinical and laboratory 
treatment 
prevention 
control 

A.l.7 Estimate of admin i strative and operational needs 

TARGET A .2 

- A ss i stance to countries  in p l anning of enteric  infections control integrated 

into bas i c  health servi ces in general and primary health care in particular 

Emergency a ssi stance 

Related �ctivities 

A.2.1 Visit of Regional Advi ser s  

A.2.2 Provi sion of short-term consultants and/or long-term advi sers 

A.2.3  Provi sion o f  technic al literature and library references related 

to the subj ect 
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A . 2 . 4  Organization of  technical meetings ,  seminars and training courses , 

A . 2 . 5  Provision of exchange of technical staff through fellowship 

programmes ( travel , fel lowships) 

TARGET A . 3  

Establi shment o f  Regional technical groups made o f  experts of  the Region 

with national technical assistance . 

Related Activi ties 

A . 3 . 1  Call for nomination from most aftecte:l countries  

A . 3 . 2 Convening of the meetings of the �e�hnic al groups ,  establishment 

of terms of reference and plan of work 

A , 3 . 3  Drafting of the plan of work of the technical group 

A . 3 . 4  Approval of the plan by Regional Commi ttee , 

TARGET A . 4  

Definition o f  most sui table laboratory technologies 

Drafting and dissemination of related practical manual of  l aboratory 

techniques .  

Related Activi ties 

A , 4. l  Consul tations wi th appropriate technical bodies 

A , 4 . 2  Study of practicabi l ity at field level 

A ,4 . 3  Translation of manual s  into Arabic 

A . 4 . 4  Workshops on labo�atory technique� related to enteric infect ions 
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�lesic:ia tion of  r.o l :.aboratinb la boratories at  regional and in ::.er
natior.a l levels. 

Jefi: ;i ti :in o f  r;:os �  sui t.able clia0:ostic , treatrr,en L and prevent.ion 

techno logies .  :..;rafting and clissemina tion o f  rr;ar.ua::. on diarrhoeal diseases 

aiagnosis ,  trea tr1en t ar,d prevention ,,i t.l:l parti cular reference to cholera 

and infantile diarrnoea . 

Related A c ti vi ties 

A .  5, 1 

A , 5, 5  

A .  5 , 6  

TARGET A . 6  

Consultation with appropriate technical  bodies 

.Studies oi prac ti cabi lity a t  field level 

Trans lation of essen tial education material into A rabi c  

Seminars on diagnosi s ,  treatrr.ent and prevention of  diarrhoeal 
diseases and surveillance mechani sm 

Fellowshi p pro:;rar::rie for professional and sub- profess ional 
s taff wi th responsibi l i ty in diarrho eal diseases 

Organi zation of national training courses and seminars 

Organiza tion of emergency services in case of e pidemics 

Related Activi ties  

A ,6 ,  1 

A , 6 , 2 

A . 6 . 3 

A . 6 .  4 

A . 6 . 5  

Forrm..ilation o f  plan o f  ac tion 

A ssignment of res ponsibi li ties 

Provis ion of emergency services such as medical care fac i lities,  
transport, equi pment and supplies 

Epidemiological epid.err. ic  services 

Implementation of inter-e pidemic services . 
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TARGET A .  7 

1.110 .EHKO 

Strengthening existing health education units ar.d activities or 

establishing new ones in the countries if necessary. 

Related Activi ties 

A . 7.1 Identification of related specific problems both in the areas 
of health and socio-cultural aspects . 

A . 7 . 2  Formulation of the sub-programme for health education related 
to diarrhoeal diseases. 

A . 7. 3  Co-ordination a t  central, provinc ial and peripheral levels in 
each country and assignment of responsibi lities. 

A . 7 . 4  Preparation and field testing o f  suitable materials and their 
distribution and utilization .  

A . 7 . 5 Carrying ou t related training programmes . 

A . 7 . 6  Evaluation to be planned from the start and implemented on 
a continuous as well as periodic basis . 

TARGET A . 8  

Identification o f  related programmes at Regional and country levels.  

Related Acti vities 

A . 8 . 1 Co-ordinate role of MCH in the prevention of diarrhoeal diseases 
among children - Sub-programme 3.  2 . 1  

A . 8 . 2  Co-ordinate role o f  EHE i n  the correction o f  environment factors 
favouring transmission of diarrhoeal diseases - Sub-programme 5. 1 .  2 

A . 8 . 3  Promote participation of related international agencies i . e . 
UNICEF , FAO ,  IE\RD, lil\'DP ,  Ul�PA and bi lateral agenc ies 

TARGET A . 9  

Collaborate with countries in the implementation o f  enteric infections 

contro l ;  Evaluate efficiency and efficacy of measures applied. 

Related Activities 

A . 9. 1 Provide advisory services through Headquarters and Regional 
Office staff, and short-term consultants , as well as material 
assistance .  

A . 9 . 2  Provide assistance for analysis of statistical returns on morbidity 
and mortality for diarrhoeal diseases . 

Implement comparative study of control measures applied. Cost
benefit analysis.  



Will) l:.l-1lt\J 

II . OBJECTIVE� AND TARGET� AT COUNTRY IEVEL ( GUIDELINE3 ) 

Objectives 

B . l .  Identification of the enteric infections problem . 
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B .2 . Identification of human resources and their adequacy in tenns of 
number and perfonnance . 

B .3 .  Identification of  suitable and economic methods of enteric in
fections control, implementation of training . 

B.4 . Identification of material and institutional resources and their 
adequacy in terms of quantity and quality. 

B .5 . Drafting of plan for enteric infections control, including a 
properly planned health education component . 

B .6 .  Implement plan for diarrhoeal disease control . 

TARGET�, ACTIVITIE� 

Each country shall attempt to define the time-table of the following targets : 

TARGET B .l  

Define priorities and draft baseline information for enteric infections control . 

Related Activities 

B . 1 . 1 .  

B . 1 . 2 .  
B . 1 . 3 .  

B . 1 . 4 .  

TARGiT B . 2  

Comparative study of health priorities and situation analysis i n  the 
enteric infections area . 
Implement appropriate epidemiological ad hoc studies. 
Pre-investment analysis, comprising study of economic losses due to 
mortality and morbidity caused by diarrhoeal diseases and economic 
damage on tourism, trade and productivity due to the presence of enteric 
infections . 
�tudy on behaviour and attitudes towards enteric infections and re
lated problems . 

Development of health manpower required for enteric infections control and 
related research . 

Related Activities 

B .2 . 1  Establish health manpower requirements . 
B.2 .2  Implement training courses , seminars and technical meetings at  national 

level and participate in inter-country meetings . 
B.2 .3 .  Promote dissemination of related technical knowledge . 
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TARGi:T B.3 

�tandardize methodologies of enteric infections c ontrol applicable 
to local c onditi ons . 

Related Activities 

B.3. 1 Introduce and evaluate appropriate therapeutic technologies with 
the appropriate responsible staff. This inc ludes particular 
emphasis on the use of rehydration techniques . 

B.3.2 Introduce and evaluate appropriate laboratory techniques for the 
selecti ve detection and recognition of causes of enteric infecti ons 
in particular flowcharts methods of stool examination .  

B.3.3 Introducti on and evaluation of methods of environmental monit oring 
( i .e .  routine testing and bacteri ological examination of water, 
sewage and food ) .  

TARGET B.4 

Define needs in terms of medical care facilities , laboratories and or
ganizational institutions required for implementing enteric infections 
c ontrol. 

Related Acti vities 

B.4 . 1  Inventory of institutional resources at country and regional levels. 
including MCH services,  public health laboratories and hospital care 
facilities for routine needs and for emergencies . 

B.4.2  Inventory of transport and c ormnunications available and estimate 
needs for surveillance services, epidemiological investigati ons, 
ambulance services and c ontrol operations. 
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Prepare and final ize for imolementation a o lan for enteric infections 

control withi,n ' the l imit.s of av<jl,Ha�le human , material  and :financ i a l  resources ,  

accoxding -to ,local needs and p:rlor;i.ties . 

Re\ated 11c t.iviti,e(;l 

B.5 . 1  

�.5.3 

Plan and organize a surve,i l lance svstem inc)uding a sy stem .of rap id 

notification and :re.fer;i;:.al of cases . 

Plan and . organize a ne twork of l aboratories at oerioheral l evel caoable 

,of rap id diagnosis fo_r early identi fication qf cholera . 

,Pian and organize a sv stem of rapid assis tance for dehydrated cases at 

their  own domic i le through vil lage workers and vil lage col laborators . 

Thi s - p h.n wil l . ;i.nc luqe .·rapid referra l to spec ial ized ins titution s  in case 

of s�verity of, clinical sympt,om� . 

B.5.4 . Plan and org,anize a sys tem of environmenta l con tro l l inked to the system 

of environmental monitoring . 

B, 5 ;  5 , P-;Lan �i:id organi.ze h,1:!alth education activi ties with spec i f ic reference 

.to ,enteri.c . infections . 

. B .  5 .  6 Secure financ in� o f  al l act ivit ies from internal a.nd/ or external sources . 

Imp lement contx:ol p lan in a l l  its  m4 ltidii:10:i,.pl inary aspects . 

B.6. 1 The activities for c;ontrol from the selected methodologies and policies 

ad.opted .  
a system of .. surve plance 
a rapid noti fication $y s t,:em at na tiona l and internationa l level  
epidemi<>log�cal s tµdy. of outbreaks 
e�pan4,ed ut ilization of oral rehydration 
stanliarddiagnostic metbods rout ip.ely app l ied also  in chol,era inter
epidemic periods . 
s tandarf,i fo,r,nµ1at,ion of intravenous and ant ibiotic treijtment 
envir.onmental . control measures 
health educ;at:Lon of tpe pu1' l ie 
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COS:' E;3TIMATE n: Uri DCLIARS 
* 

H.EGIO! :A L  FTIOGRAM:'E FOR CO!JTROL OF El':TERIC IfFECT!OlJS 

.12U 1980 1981 

TARGET l 30 000 30 oco · 30 000 

'IYiRGET �; ll5 000 ll5 ooo H5 ooo 

TARGET ) 20 OQO ;,o ooo 25 000 

41 000 J,6 000 41 000 

'ffiRGET 5 36 000 J6 000 36 000 

TARGET 6 lOC 000 100 000 100 000 

'ffiRGET 7 15 000 15 000 15 000 

TARGET 8 

TARGET 9 10 000 10 000 10 000 

TOI'AL 367 000 342 000 372 000 

Grand total for 4 �ears : $ l 428 000 
===----==...,..;= 

1�82 

- 30 000 

115 000 

:?5 OQO 

16 000 

36 000 

100 000 

15 000 

. 10 000 

347 000 

* 
A rr;:)re detailed breakdown of  cost for activities :is also available 

** 
The cost of some activit:i,es are met by other prog;rammes ,  


